The region homologous to the X-chromosome inactivation centre has been disrupted in marsupial and monotreme mammals.
Marsupial, as well as eutherian, mammals are subject to X chromosome inactivation in the somatic cells of females, although the phenotype and the molecular mechanism differ in important respects. Monotreme mammals appear to subscribe at least to a form of dosage compensation of X-borne genes. An important question is whether inactivation in these non-eutherian mammals involves co-ordination by a control locus homologous to the XIST gene and neighbouring genes, which play a key regulatory role in human and mouse X inactivation. We mapped BACs containing several orthologues of protein-coding genes that flank human and mouse XIST and genes that lie in the homologous region in chicken and frog. We found that these genes map to two distant locations on the opossum X, and also to different locations on a platypus autosome. We failed to find any trace of an XIST orthologue in any marsupial or monotreme or on any flanking BAC, confirming the conclusion from recent work that non-eutherian mammals lack XIST. We propose the region homologous to the human and mouse X-inactivation centre expanded in early mammals, and this unstable region was disrupted independently in marsupial and monotreme lineages. In the eutherian lineage, inserted and existing sequences provided the starting material for the non-translated RNAs of the X-inactivation centre, including XIST.